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(57) Abstract: A method and apparatus for printing labels with reduced waste. The method includes printing a label on an end- 
portion of a label roll and advancing the label roll such that the end-portion passes a cutter mechanism. The cutter mechanism cuts the 
end-portion, thereby defining a new end-portion. The method further includes reversing the label roll to align the new end-portion 
with a printer head. The apparatus may be a drive mechanism that includes a roller for feeding label material in a forward feed mode 
and in a reverse feed mode. The drive mechanism has a drive clutch configured to engage with a take-up printer ribbon spool. The 
drive clutch may be operated to (i) transfer a driving force to the take-up printer ribbon spool in a forward feed mode and (ii) allow a 
release of printer ribbon in a reverse feed mode. The drive mechanism further includes a reverse clutch having a return spring. The 
reverse clutch may engage with a payout printer ribbon spool and may be operated to (i) prime the return spring of the in the forward 
feed mode and (ii) transfer a driving force from the return spring to the payout printer ribbon spool in the reverse feed mode. The 
drive mechanism may be incorporated into a hand-held printer, and therein interact with a removable label cassette to reduce waste 
of the label material and/or ink ribbon. 
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Reversible Printer Assembly 

Field 

The present invention relates generally to labeling and, more particularly, to an 
apparatus and method of reducing printing waste. 

Background 

Printing machines, or printers, are used to produce labels bearing legends, 
graphics, and text, such as instructions or warnings, etc. A variety of printers may be 
used for this application, ranging for example from large industrial printers, to 
commonplace desktop printers, such as laser, thermal transfer, inkjet or dot matrix 
printers, to portable or hand-held printers, such as a hand-held thermal transfer label 
printer. 

Printers may print information on a variety of media, e.g., label rolls, label 
sheets, photographic paper, etc. For many labeling applications, labels are printed 
on continuous label media or a series of individual labels carried on a continuous 
liner or carrier. For instance, the label media may be a roll of pressure sensitive tape 
that is attached to a liner by an adhesive. The printer may then print a series of 
legends along the tape, and the individual labels are formed by cutting through the 
tape and liner between each pair of legends to separate each individual label from 
the roll. The liner would then typically be removed so that the label can be applied to 
its desired location. 

A common problem with low cost hand-held thermal transfer printers is label 
and liner waste. These printers can only feed the labels and ribbon in one direction 
(forward) through the printing mechanism. Additionally, the label must be cut after a 
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print job. Generally, there is a large gap between the print-line and the cut position. 
Thus, a large unprinted area is fed past the print-line before cutting the printed label. 
Two problems result: (i) increased costs of label supplies; and (ii) fewer labels per 
label roll. 
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Summary 

Disclosed is a hand-held thermal transfer printer with a cassette reversing 
mechanism suitable for either continuous or pre-cut labels and thermal transfer 
ribbon. The label material may include, for instance, continuous heat shrink tubing, 
5 vinyl self-laminating labels, polyester self-laminating labels, vinyl and polyester 
continuous tapes, non-adhesive labels, vinyl cloth labels, and others. 

According to one embodiment, the printer and cassette use a unique 
mechanism for reducing label waste. The embodiment operates by feeding labels in 
both a forward and a reverse direction. By reversing the label, the printer can 

10 optimize label usage and eliminate the requirement for a large un-printed area before 
and/or after the printed label. In operation, the printer prints a label and moves the 
label roll in a forward direction to allow the printed label to exit the printer through a 
slot before being cut by a cutter. Once the label is cut, the printer moves the label roll 
in a reverse direction. The label roll comes to rest in a position optimally aligned for 

15 printing the next label without wasting label material or ribbon length. 

In the embodiment, a cassette reversing mechanism is included in the printer 
that is capable of reversing the label and ribbon for a short distance, enough to 
account for the distance between the print-line and cut position. A goal of the 
preferred embodiment is to reverse the label and ribbon without causing ribbon 

20 wrinkling during operation. This is generally achieved by maintaining tension on the 
ribbon. 

The cassette reversing mechanism comprises an assembly including a 
bearingless directional clutch, a reversing clutch, and a nip roller. These three 
components work together to prevent ribbon wrinkling during operation. 



3 



WO 2006/102000 PCT/US2006/009563 

In the forward feed direction, the nip roller pulls ribbon from a supply roll - 
causing the shaft of the reversing clutch to twist and prime a return spring of the 
reversing clutch. When the return spring is primed, a past attached to the printer 
contacts a stop, such as a limit plate stop. At that point, a drag spring of the 

5 reversing clutch allows the reversing clutch to slip. As the reversing clutch rotates 
forward, the return spring maintains tension on the advancing ribbon. Meanwhile, 
during operation in the forward feed direction, a two-sided ratchet mechanism inside 
the bearingless directional clutch remains in a locked position and operates by 
transferring power to a take-up ribbon spool, preventing slack and wrinkling. 

10 When the mechanism switches to a reverse feed direction, the payout ribbon 

spool attached to the reversing clutch is allowed to rewind. In order to prevent « 
wrinkling during the rewind process, the return spring in the reversing clutch 
continues to provide tension on the ribbon until the mechanism advances again. As 
the payout ribbon spool maintains tension on the ribbon, the drive clutch begins to 

15 slip without losing tension or allowing the ribbon to overrun the nip roller or to wrinkle. 
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Brief Description of the Drawings 

Figure 1 is a perspective view of a hand-held thermal transfer printer and a 
printer cassette. 

Figure 2 is a perspective view of a cassette reversing mechanism. 
5 Figure 3 is a plane view showing components of a cassette reversing 

mechanism. 

Figure 4 is an exploded view of a directional clutch. 
Figure 5 is an exploded view of a drive clutch assembly. 
Figure 6 is an exploded view of a reversing clutch assembly. 
10 Figure 7 is a view of printed labels. 
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Detailed Description of the Drawings 

Figure 1 provides a perspective view of a hand-held thermal transfer printer 
202 and a printer cassette 204 in accordance with an exemplary embodiment of the 
invention. A cassette bay 1 10 is a recessed area of the printer 202 and is configured 
5 to receive the printer cassette 204. 

The printer cassette 204 contains both label material and thermal transfer 
ribbon. During operation, as the label material and ribbon are used, an exhausted 
printer cassette 204 may be replaced with a fresh cassette. 

The cassette bay 110 may further include a data connector 206 for obtaining 
10 electronic data from the printer cassette 204, a printhead 208 for supplying heat to 
transfer ink from the ribbon to the label material for imprinting labels, a nip roller 210 
(A.K.A. Drive roller) for feeding label material out of the cassette 204 and past a 
cutter blade for cutoff. The nip roller 210 may be made of an elastomeric material 
such as a silicon rubber. Alternatively, the nip roller 210 may be made of metal in 
15 order to prevent compression of the roller which could adversely affect label feed 
control and cut length. The nip roller 210 may also be textured to provide additional 
grip for driving the label media from the cassette 204. However, depending upon the 
material used to construct the nip roller 210, a smooth surface on the roller may 
promote better grip. Although not-shown, a drive clutch and a reversing clutch may 
20 be located within the cassette bay 1 10 and engage respectively with a take-up ribbon 
spool and a payout ribbon spool of the printer cassette 204. 

A manual cutter lever 212 is configured to allow a user to cut the printed label 
material after it has exited the printer cassette 204. Once the printed label material is 
cut, a reversing mechanism of the printer 202 may rewind the label material in order 
25 to conserve label material. The reversible feed drive is also useful for providing 
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accurate label positioning. The reversible drive allows labels to be positioned 
precisely to allow exact cut length. 

User input and output is available through an LCD screen 218, a keypad 214, 
PC Serial Interface Port 216, or other mechanisms known to those skilled in the art. 
5 Power may be supplied to the printer 202 through batteries 220 and/or an AC 
adaptor connector 222, for instance. 

Figure 2 provides a perspective view of the. cassette reversing mechanism of 
the hand-held thermal transfer printer in accordance with a preferred embodiment. 
The cassette bay 110 is shown including three elements that operate to feed label 

10 material and ribbon to a printhead of the thermal transfer printer. The nip roller 210 < 
preferably has a rubber surface, but may be a metal roller. The drive clutch 106 is 
configured to engage with the take-up ribbon spool of the cassette. The drive clutch 
106 includes a directional clutch that transfers power to the take-up ribbon spool 
when rotated in a forward-feed direction, but allows the take-up ribbon spool to rotate 

15 or slip in a reverse-feed direction. As the take-up ribbon spool rotates in the reverse- 
feed direction, the directional clutch maintains tension in the ribbon in order to 
prevent slack and wrinkling of the ribbon or label material. The reversing clutch 108 
is configured to engage with the payout ribbon spool of the cassette. While 
maintaining tension on the ribbon, the reversing clutch 108 allows the payout ribbon 

20 spool to unwind in the forward-feed direction. However, in the reverse-feed direction, 
the reversing clutch 108 creates a tension in the ribbon that partially rewinds the 
ribbon. As shown by the dashed line, the ribbon path 104 extends from the reversing 
clutch 108 past the nip roller 210 to the drive clutch 106. 

Figure 3 provides a plane view of components of the cassette reversing 

25 mechanism, showing the clutch elements of the printer engaged with the spool and 
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ribbon elements of the cassette. The ribbon path 104 is shown passing from the 
payout ribbon spool 304 to the nip roller 210 and then to the take-up ribbon spool 
302. Although not shown, other elements such as a molded pins or metal pins may 
further direct the ribbon path 104. For example, a first bend 306 in the ribbon path 

5 104 is preferably created as the ribbon passes a plastic post or rib located within the 
cassette or extending from the surface of the cassette bay. * 

The drive clutch 106 is shown engaged in the take-up ribbon spool 302. 
Likewise, the reversing clutch 108 is shown engaged in the payout ribbon spool 304. 
According to the preferred embodiment, when a printer cassette is inserted into the 

10 cassette bay, the two clutches 106, 108 are inserted into holes in the cassette and 
engaged with an inner aperture of the spools 302, 304. 

In a new printer cassette, ribbon will be wound primarily around the payout 
ribbon spool 304, with only a minimal amount attached to the take-up ribbon spool 
302. During operation, the ribbon advances in a forward feed direction (Ribbon 

15 advance direction) and is wound about the take-up ribbon spool 302. During 
forward-feed, the nip roller 210 and take-up ribbon spool 302 rotate in a clockwise 
direction (from above), while the payout ribbon spool 304 rotates in a 
counterclockwise direction. During reverse-feed, the various directions of rotation are 
the opposite to those during forward-feed. 

20 In an embodiment, a second bend 308 in the ribbon path 104 provides a 

separation point for the ribbon and label materials. In the forward direction, as the 
ribbon moves past the second bend 308, the label material continues to go straight. 
Eventually, as the spools continue to advance, the printed label material exits the 
printer and may be cut. In order to reduce wasted label material and ribbon, once the 

25 printed label material is cut, the ribbon may be reversed. Unprinted label material 
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that had passed the printhead may be rewound and set in a position for printing. 
Fine-tuned reverse control is done through the nip roller 210. As such, the nip roller 
210 is preferably configured to apply a controlled pressure to the ribbon and label 
material in order to feed in both directions without compression of the roller or 
5 slippage. 

Figure 4 provides an exploded view of the bearingless directional clutch 420 of 
the drive clutch. The bearingless directional clutch is configured about an axis and 
includes a gear driven housing (that is generally referred to as a cup or clutch cup) 
402, a two-piece ratcheting mechanism 410 that includes side A 406 side B 408, and 

10 a compression ratchet spring 404. 

The two sides 406, 408 of the ratcheting mechanism 410 each include a 
complementary set of angled teeth. Thus the teeth of side A 406 are aligned to fit 
against the teeth of side B 408. For example, the teeth may be in a saw-tooth 
pattern. The ratchet spring 404 and ratcheting mechanism 410 fit within the clutch 

15 cup 402. During operation, the ratchet spring 404 presses against the ratcheting 
mechanism 410 to hold the two pieces of the mechanism together. 

Figure 5 provides an exploded view of the drive clutch assembly including the 
bearingless directional clutch 420. U drive insert 416 connects with a gear of the 
printer and provides rotational torque to the drive clutch assembly. A drive drag 

20 spring 414 may be provided with the connection between a drive shaft 412 and the 
drive insert 416. In an embodiment, the drag spring 414 gives the drive insert 416 
gear a propensity to engage when rotating in the forward direction and the motion 
and the impetus to disengage when in the reverse direction. The drag spring 414 
allows for slip between the drive shaft 412 and drive insert 416, thereby maintaining 

25 tension on the ribbon. 
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The bearingless directional clutch 420, including the clutch cup 402, ratchet 
spring 404, and ratcheting mechanism 410 (406 and 408), is configured to fit over an 
upper portion of the drive shaft 412. A clutch retainer 418 may hold the bearingless 
directional clutch 420 to the drive shaft 412. The drive clutch assembly is configured 
5 to engage with the take-up ribbon spool of a printer cassette. More particularly, the 
clutch cup 402 is configured with an engaging mechanism for transferring torque 
between the clutch cup 402 and the take-up ribbon spool. 

In a further embodiment, an o-ring is added to a groove in the drive shaft 412 
and sits under the ratcheting mechanism 410. When the directional clutch 420 is 
10 installed in a printer housing, the o-ring is compressed between the drive shaft 412 
and a bearing surface of the printer housing, thus creating a frictional resistance. In 
the embodiment, this resistance is greater than the resistance created by the ratchet 
spring 404 that presses together on ratchet sides A and B 406 and 408. When the 
printer is running in the reverse feed direction, the resistance from the o-ring allows 
15 the ratchet sides A and B 406 and 408 to slip. 

Figure 6 provides an exploded view of the reversing clutch assembly. A 
reversing clutch shaft 612 connects with a gear of the printer and provides rotational 
torque to the reversing clutch assembly. A return spring 608 sits on the reversing 
clutch shaft 612 and provides a torque for reverse-feed of the ribbon. A reverse drag 
20 spring 606 fits between the reverse clutch shaft 612 and a limit plate 604 and allows 
for slip between the reverse clutch shaft 612 and the limit plate 604. Two stop hooks 
610 on the return spring 608 allow the return spring 608 to be set while turning in a 
forward-feed direction. The limit plate 604 includes a limit plate stop 614 that is 
engaged with a stop hook 610 and serves as a back-stop to the spring. An assembly 
25 peg 602 holds together the reversing clutch assembly. 

10 



WO 2006/102000 PCT/US2006/009563 

In the forward feed direction, the nip roller pulls the labels and the ribbon from 
a supply roll on the payout ribbon spool, causing the reversing clutch shaft to wind 
the return spring until a limit plate contacts a stop on the printing mechanism housing. 
At that point, a drag spring within the drive clutch begins to slip, allowing the ribbon to 

5 continue to advance while maintaining tension on the ribbon. Meanwhile, two ratchet 
sides inside the drive clutch (side A and side B) remain locked and thus, transfer 
power to a take-up ribbon spool. 

Figure 7 shows the resulting labels, which may be printed, saved, edited, etc., 
using a general purpose printing application executed by the printer. As shown, each 

10 individual label may abut another label. The presently described embodiments allow 
an individual label to be printed, ejected from the printer, and cut. In order to eject 
the printed label from the printer, at least a portion of the subsequent label must pass 
beyond the printhead of the printer. In order to avoid wasting the label, once the 
label is cut (or after some other trigger), the label material is reverse-fed so that it can 

15 be printed. 

In a preferred embodiment, . the printer is configured to automatically select 
appropriate label formats (e.g., label size and material), create the legends to be 
printed on the labels, format the legends on the labels in a manner that is appropriate 
for the labeling task, and export the legends and associated formatting and label 
20 information to a label file in a general purpose printing application. 

The labeling application tool may be utilized to generate a wide variety of label 
types, including but not limited to self-laminating or wraparound labels, continuous 
strips of self-adhesive material, die-cut self-adhesive labels, self-adhesive signs with 
text and graphics, self-adhesive labels with text and graphics, die-cut self-adhesive 
25 laminated labels and non-adhesive labels. Perhaps more importantly, the labeling 
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application tool may automatically select all the appropriate label types for the user's 
labeling task. The selection of the appropriate label type may be automatically made 
based on information about the item(s) being labeled, information from specifications 
or standards, or other sources. 

> 

5 The labeling application tool described herein provides a number of 

advantages for users undertaking the labeling task. The modular structure, if utilized, 
not only allows the user to install only those modules that are to be used, but also 
associates labeling tasks with specific markets, so that it is unnecessary for the user 
to have highly specialized knowledge about the item(s) to be labeled, governing 

10 standards and/or specifications, label types and formats, etc. In addition, the variety 
of described process options provides a flexible and user-friendly approach to the 
labeling task. The user interfaces, lists and interviews are relatively intuitive in 
comparison with existing labeling software, so that less training of the user in the use 
of the labeling application tool is required and the user may spend less time creating 

15 labels. In addition, by automating label definition and the generation of a list of label 
legends, label selection and data entry errors are reduced, providing savings in time 
and material expense. 

Many modifications and other embodiments of the invention will come to mind 
to one skilled in the art to which this invention pertains having the benefit of the 

20 teachings presented in the foregoing descriptions and the associated drawings. For 
instance,., although described as a hand-held thermal printer, the printer may 
alternatively take other forms, such as a stationary printer, ink-jet, or other printer. 
Therefore, it is to be understood that the invention is not to be limited to the specific 
embodiments disclosed and that modifications and other embodiments are intended 

25 to be included within the spirit and scope of the present invention. Although specific 
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terms are employed herein, they are used in a generic and descriptive sense only 
and not for purposes of limitation. 



13 



WO 2006/102000 PCT/US2006/009563 

CLAIMS 

What is claimed is: 

1 . A method of printing labels with reduced waste, comprising: 
5 a) printing a label on an end-portion of a label roll; 

b) advancing the label roll such that the end-portion passes a cutter 
mechanism; 

c) cutting the end-portion with the cutter mechanism, thereby defining a new 
end-portion; and 

10 d) reversing the label roll to align the new end-portion with a printer head. 

2. The method of claim 1, comprising performing steps a through d in 
alphabetical order. 

15 3. The method of claim 1, wherein reversing the label roll eliminates a 

requirement of a significant un-printed area on the printed label. 



4. The method of claim 1 , further comprising: 

contemporaneously with reversing the label roll, reversing a printer ribbon 
20 without substantial wrinkling of the ribbon, wherein reversing the printer ribbon 
comprises maintaining a tension on the ribbon. 

5. The method of claim 4, wherein reversing the printer ribbon comprises 
operating a cassette reversing mechanism, wherein the cassette . reversing 

25 mechanism comprises: 
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a bearingless directional clutch associated with a takeup ribbon spool in a 
cassette; 

a reversing clutch associated with a payout ribbon spool in the cassette; and 
a nip roller for engaging the printer ribbon between the takeup ribbon spool 
5 and the payout ribbon spool. 

6. The method of claim 4, wherein reversing the printer ribbon comprises: 
rotating a nip roller to move printer ribbon in a reverse direction; 

through a primed return spring, providing a tension on the printer ribbon; and 
10 slipping a drive clutch. 

7. The method of claim 6, wherein the tension provided by the primed 
return spring substantially eliminates wrinkling of the printer ribbon when operated in 
the reverse mode. 

15 

8. The method of claim 1 , further comprising: 

contemporaneously with advancing the label roll, advancing a printer ribbon, 
wherein the label roll and printer ribbon are provided within a single cassette, and 
wherein advancing the printer ribbon comprises: 
20 rotating a nip roller to move printer ribbon in a forward direction; 

twisting a shaft of a reversing clutch to prime a return spring; and 

maintaining a drive clutch in a locked position to transfer power to a take-up 

spool. 

25 9. A hand-held label printing apparatus comprising: 
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a printer cassette comprising: 

a take-up printer ribbon spool; 

a payout printer ribbon spool; 

a printer ribbon extending between the two spools; and 

a roll of label material; 
a hand-held thermal transfer printer, wherein the hand-held thermal transfer 
printer comprises: 

a cassette bay for coupling to the printer cassette; 

a printhead for supplying heat to transfer ink from the printer ribbon to 
the label material; 

a roller for feeding label material out of the cassette and past a cutter 
mechanism; 

a drive clutch configured to engage with the take-up printer ribbon spool 
of the printer cassette, wherein the drive clutch is operable to (i) transfer a 
driving force to the take-up printer ribbon spool in a forward feed mode and (ii) 
allow a step-wise release of printer ribbon in a reverse feed mode; and 

a reverse clutch configured to engage with the payout printer ribbon 
spool of the printer cassette, wherein the reverse clutch is operable to (i) prime 
a return spring in the forward feed mode and (ii) transfer a driving force from 
the return spring to the payout printer ribbon spool in the reverse feed mode. 

10. The apparatus of claim 9, wherein the printer further comprises: 
a screen providing a user output; and 
a keypad providing a user input. 
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1 1 . The apparatus of claim 9, wherein the printer is configured to operate in 
reverse feed mode to rewind label material after an individual label is cut by the cutter 
mechanism, thereby consen/ing label material. 

5 12. The apparatus of claim 9, wherein the roller is a nip roller, and wherein 

the nip roller is configured to apply controlled pressure in a given direction to feed 
label material without substantial compression of the roller and without substantial 
slippage of the label material. 

10 13. The apparatus of claim 9, wherein the drive clutch includes a two-piece 

ratcheting mechanism and a compression ratchet spring to press together the two- 
pieces of the ratcheting mechanism. 

14. The apparatus of claim 9, wherein the reverse clutch is configured with 
15 a stop plate configured to limit rotation of the return spring once the return spring is 

primed. 

15. The apparatus of claim 9, wherein the reverse clutch includes a two- 
piece ratcheting mechanism and a compression ratchet spring to press together the 

20 two-pieces of the ratcheting mechanism. 

1 6. A drive mechanism comprising: 

a roller for feeding label material in a forward feed mode and in a reverse feed 

mode; 



17 



1 

WO 2006/102000 PCT/US2006/009563 

a drive clutch configured to engage with a take-up printer ribbon spool, 
wherein the drive clutch is operable to (i) transfer a driving force to the take-up printer 
ribbon spool in a forward feed mode and (ii) allow a release of printer ribbon in a 
reverse feed mode; and 
5 a reverse clutch including a return spring, wherein the reverse clutch is 

configured to engage with a payout printer ribbon spool, and wherein the reverse 
clutch is operable to (i) prime the return spring of the in the forward feed mode and 
(ii) transfer a driving force from the return spring to the payout printer ribbon spool in 
the reverse feed mode. 

10 

17. The drive mechanism of claim 16, wherein the drive clutch includes a 
two-piece ratcheting mechanism and a compression ratchet spring to press together 
the two-pieces of the ratcheting mechanism. 

15 18. The drive mechanism of claim 16, wherein the reverse clutch is 

configured with a stop plate configured to limit rotation of the return spring once the 
return spring is primed. 

19. The drive mechanism of claim 16, wherein the reverse clutch includes a 
20 two-piece ratcheting mechanism and a compression ratchet spring to press together 

the two-pieces of the ratcheting mechanism. 

20. The drive mechanism of claim 16, wherein the drive clutch comprises a 
bearingless directional clutch. 
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